Let D = 0,l (mod 4) be a nonsquare integer. Let / be a primitive, integral binary quadratic form of discriminant D, which is positive-definite if D < 0. If / belongs to the principal genus of classes of forms of discriminant D then Gauss' famous duplication theorem (see for example [1, Theorem 4 .21]) asserts that there exists a primitive binary quadratic form g of discriminant D such that f~g 2 -Moreover Gauss [2, §286] has given a method of computing g using the reduction of ternary quadratic forms. In [3] Shanks improves Gauss' method and provides an algorithm suitable for machine computation. In this note we show that when / is an ambiguous form in the principal genus, g can be described in a simple way in terms of the solution of a certain Legendre equation (eqn. (3) below).
Replacing / by an equivalent form we may suppose that / is of one of the following two types:
We set 
, if / is of type (II).
To see this, recall that a form in the principal genus represents primitively a square coprime with any given integer. Thus, if / is of type (I), there exist integers X, Y, Z such that
establishing (3) and (4) The integers X and Y satisfy
establishing (3) and (4) in this case. From (3) and (4) we easily deduce that
Let u, v be integers such that Xv-Yu=l.
When / is of type (II) and Z=\ (mod2), we can arrange that u and Note that when / is of type (II) and Z = 1 (mod 2) we have
which is an integer as both u and v are odd in this case. Thus the quantities a, b, c in (7) are all integers. We define the integral binary quadratic form g by
and prove:
Proof. We first show that g=(a,b,ac) is a primitive form, that is GCD(a,b)=l.
We have (1), (4), (7)) = GCD(a,AX) (by (7)) = 1 (by (4), (5), (7)) as claimed.
Next we show that g = (a,b,ac) has discriminant D. We have, appealing to (2), (3), (6) and (7) Finally we observe that the unimodular transformation with matrix 
